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China is currently witnessing a major resurgence of syphilis from the elimination of the disease in
the 1960s to 5.3 per 100,000 people incidence in 2000–2005. The reasons for the elimination
and subsequent resurgence of syphilis in China lie at the heart of much public health debate,
highlighting both the relationship between politics and public health, and the role of
government in controlling disease. Were the Draconian measures to control syphilis during
the early Mao years a price worth paying for the effective control? Is the recent resurgence of
syphilis an inevitable consequence of economic development and greater freedom for the
individual, which will ultimately lead to better health for the majority of the population? Could
tougher control measures such as those of the early Mao years be re-introduced in the current
social and economic climate in China? In this review, we briefly chart the history of the syphilis
epidemic in China, its elimination in the 1960s, and its gradual resurgence in the past two
decades. We explore the reasons for this resurgence, and we conclude with a discussion on the
options for control.
Introduction
Syphilis has been a major cause of mortality and morbidity
for around 500 years.
1 It is caused by the bacterium
Treponema pallidum, which is transmitted sexually, from
mother to foetus, and more rarely through injecting drug
use.
2 The symptoms of syphilis can be wide ranging, often
being confused with other conditions, and may also be
asymptomatic, making diagnosis a particular challenge.
The disease classically presents in three distinct stages. The
primary stage involves the formation of a genital chancre or
ulcer, which is highly contagious. Around one-quarter of
these cases go on to the secondary stage, which causes a
range of symptoms including hair loss, fever, rashes, joint
pains, and genital warts, which are also contagious. If left
untreated, the condition can go on to the tertiary stage,
which consists of chronic and severe neurological, and
cardiovascular damage leading to death.
3 Syphilis infection
during pregnancy leads to foetal loss, stillbirth, neonatal
disease, and long-term deformities.
4 The highly contagious
nature of the disease makes detection and treatment crucial.
5
Treatment is with drugs of the penicillin group, which are
widely available.
There are also important interactions between syphilis
and HIV. The presence of syphilis raises the viral load in
HIV-infected individuals,
6 and there is evidence that syphilis
enhances the transmission of HIV.
7 Early detection and
treatment of syphilis can, therefore, have a significant
impact on the sexual transmission of HIV.
The elimination of syphilis
Syphilis was originally introduced to China in the 1500s by
Portuguese traders.
8 By the time figures became available in
the 1940s, it is estimated that 5% of all urban dwellers
and 3% of rural peasants were infected with syphilis,
with over 50% of prostitutes across the country infected
with the disease.
9 Its spread was driven by a rampant
commercial sex sector, and very limited available and
effective treatments.
When Mao Ze Dong came to power in 1949, one of his top
priorities was to address the massive disease burden of the
impoverished population.
10 The creation of a public health
infrastructure and the provision of virtually universal access
to free health care were just two of Mao’s extraordinary
achievements in the early years. The elimination of sexually
transmitted disease (STD) was another. STDs were portrayed
as a consequence of evil western influences, fitting perfectly
with the patriotic fervour of the time.
11 By 1954, a nation-
wide STD control programme had been introduced. Thou-
sands of health workers were trained to recognise the signs
and symptoms of STDs, screening was introduced, and free
antibiotics were made widely available.
8 Brothels were closed
and prostitutes were incarcerated for compulsory
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ground of prohibition of pre- and extramarital sex, in a
country that was virtually closed to the outside world. By
1964, the Chinese proclaimed that syphilis had been
eradicated in mainland China.
12 The successful campaign
against STDs is one of the great public health successes in
world history, showing how high-level political commit-
ment, combined with community participation and health
promotion, can eliminate a major disease.
The return of syphilis
China remained syphilis-free for around two decades. The
first cases of syphilis for over 20 years were reported in 1979
soon after Deng Xiao Ping instigated his radical economic
reform programme.
13 This led the Ministry of Health to
develop a surveillance system for STDs that was functioning
by 1987 and continues to this day, providing valuable data on
secular trends. It consists of mandatory case reporting from
STD clinics and hospitals across the country. To increase the
accuracy, a network of sentinel surveillance sites was also
established in areas with known high rates of STDs.
14
This sentinel surveillance provides valuable data on trends.
From 1989–1998, there was an increase in all STDs, but a
massive 20-fold increase in syphilis over the time period,
compared with a mere 2.6-fold increase in gonorrhoea.
15
Incidence rose from 0.2 per 100,000 in 1989 to a peak of 6.5
per 100,000 in 1999. From 2000 to 2005, the incidence
averaged 5.1–5.8 per 100,000 per year.
16 The incidence has
been consistently higher in men than in women but the gap
had narrowed to around 1.3:1 in 1998 and has remained
there.
15 These figures compare with a syphilis incidence in
the USA of 3 per 100,000 in 2005, up 11% from 2004, after an
all-time low in 2000, with much of the increase in men who
have sex with men (MSM).
17 Other Asian nations, such as
Thailand and India, are generally seeing a decline or little
change in syphilis reports,
18 although as elsewhere these
almost inevitably underestimate the true incidence, because
symptomatology can be non-specific, cases may be missed,
and physicians (especially private practitioners) cannot be
relied on to report.
Chinese sentinel surveillance also shows clear geographi-
cal differences, with higher incidences in not only the more
prosperous south-eastern coastal regionsFShanghai,
Zhejiang, Fujian provincesFbut also in poorer inland
Guangxi.
16 The mean age of people with reported syphilis
was relatively old at 37 years, compared with 25–28 years in
the USA.
17 A further important finding is a very rapid rise in
reports of congenital syphilis from 0.01 cases per 100,000
live births in 1991 to 19.7 in 2005.
16 This is equivalent to
3400 cases of congenital syphilis per year. As syphilis also
leads to spontaneous abortion and stillbirth,
4 this figure
certainly underestimates the total disease burden.
A number of other studies, carried out in high-risk groups
as part of mandatory testing procedures, confirm these
marked upward trends. Lin et al.
14 have carried out the only
systematic review of incidence studies. The 174 studies (169
from the Chinese literature) were categorised by population
subgroup, as shown in Table 1. The prevalence in the low-
risk groups, which approximate the general population, were
all below 1%: 0.3% in food and service employees under-
going routine employment examinations, 0.45% in women
attending antenatal clinics, 0.66% in premarital examina-
tion attendees, and 0.37% in voluntary blood donors. Note
that HIV prevalence in the general population is less than
0.1%.
19 In high-risk groups, the prevalence was highest
(14.6%) in MSM and incarcerated female sex workers (FSWs;
12.5%). Upward trends in these two groups were also
highest, 1.4% increase per year in the incarcerated FSWs
and 4.5% per year in MSM. It should be noted that the figure
for incarcerated sex workers probably overestimates the
figure for all sex workers in China, as FSWs who are arrested
are more likely to be poor, uneducated street prostitutes.
They are at higher risk of STDs than those working in
brothels, massage parlours, and bars, who constitute the
majority of FSWs in China.
20,21 The latter are more likely to
adhere to safer sexual practices and are less likely to be
arrested.
22
Since Lin’s review was published, there have been further
studies of syphilis and HIV prevalence among FSWs and
MSM. A consistent finding is the relatively high prevalence
of syphilis in comparison with HIV, which is in sharp
contrast to the situation in many other countries.
23,24 Large
studies of MSM in the major Chinese cities show that in
Beijing 3.2% of the MSM studied were HIV positive and
Table 1 Summary of syphilis prevalence studies from 2000 to 2005 (adapted from Lin et al.
14)
Population subgroup No. of studies Median syphilis prevalence
(interquartile range)
% annual increase
Food and service 19 0.3 (0.2–0.5) 0.04
Antenatal women 19 0.45 (0.29–0.60) 0.09
Premarital examination attendees 20 0.66 (0.31–1.43) 0.09
Volunteer blood donors 39 0.37 (0.20–0.65) 0.09
Commercial blood donors 7 2.86 (1.7–9.9) 0.64
Incarcerated female sex workers (FSWs) 21 12.5 (4.9–17.8) 1.41
Incarcerated FSW clients 21 0.83 (0.62–1.30) 0.13
Men who have sex with men (MSM) 4 14.6 (10.6–18.7) 4.50
Incarcerated drug users 8 6.8 (5.0–11.2) 0.96
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25 in Shanghai 1.47 and 13.5%,
respectively;
26 in Guangzhou 0 and 10.5%, respectively;
27
and in Nanjing 0 and 6.9%, respectively.
28 Similarly in FSWs,
a Yunnan study reported an HIV prevalence of 0.6%, syphilis
of 15.7%, and gonorrhoea of 2.0%;
29 and in Sichuan a study
found an HIV prevalence 0.5% with syphilis of 11%.
30 As
with low-risk populations, the prevalence of syphilis is over
10 times higher than that of HIV.
With China’s population estimated at over 1.3 billion, the
burden of disease from syphilis is huge. Accurate numbers of
individuals in high-risk groups are unclear, especially given
that these activities are officially illegal, but estimates range
from 2.8 to 4.5 million for sex workers, 1.8 to 2.9 million
injecting drug users (IDUs), and 3.6 to 7.1 million high-risk
MSM.
19,31 There is some overlap between these groups and
varying syphilis prevalence among them in different parts
of the vast country.
14 Extrapolating from estimates for
2000–2005 from Lin’s review, the most conservative figures
would put the number of infected sex workers at 200,000,
IDUs at 250,000, and MSM at 400,000.
The reasons for the resurgence
The underlying reason for the resurgence in syphilis in China
is massive societal change. But first there is an intriguing
biological explanation.
32 This stems directly from the very
success of the earlier eradication programme. It is known
that syphilis infection causes an immune response, which
reduces the probability of re-infection or modifies the course
of the disease. A study of secular trends in syphilis incidence
in the USA over a 50-year period revealed 10-year cycles of
higher disease incidence, which were attributed to loss of
protective immunity.
33 It has been argued that the elimina-
tion of syphilis from mainland China for around two decades
created a highly susceptible population with resulting
increasing likelihood of disease transmission.
32 The fact that
gonorrhoea has not increased to the same degree lends weight
to this argument, because gonorrhoea does not confer
immunity in the same way. This may also explain why China
has seen such a massive resurgence of syphilis when other
Asian nations witnessing similar change in sexual behaviour,
have not.
The social causes for the resurgence in syphilis are
underpinned by the profound economic and social
change in the past two decades that have resulted in a shift
from a centralised, highly controlled, socialist economy to a
booming, often unregulated, capitalist system. As a conse-
quence of this, a number of changes have taken place that
are now combining to drive the syphilis epidemic. These are
(i) changes in sexual attitudes and behaviours, (ii) the new
mobility of the population, and (iii) privatisation of the
healthcare system with underinvestment in public health
infrastructure.
Sexual attitudes and behaviours
There has been a gradual but definite shift in sexual attitudes
and behaviours from the monogamous imperatives of the
Mao years. The rise in syphilis itself, of course, shows that
there must be increased levels of partner exchange compared
with those previously observed.
34 The fact that syphilis peaks
in individuals in their late 30s also suggests that this is the
result of a partner exchange after marriage (around 95% of
Chinese marry in their 20s).
35 It has been observed in China
that non-monogamous sex, and, especially paid sex, is far
more common as an extramarital activity than a premarital
one.
34 The growth in the sex industry over the past two
decades, and especially the acceptance of sex being sold in
non-traditional venues, such as barbershops and karaoke
bars, has particularly contributed to the spread of syphilis.
The number of sex workers is estimated to have increased
10-fold over the past two decades to the current estimate
of 3–4 million.
19 There are also concerns that the sex
industry will continue to grow because of the emerging
problem of excess men,
36,37 which has resulted from a
combination of the traditional Chinese preference for male
offspring, the One Child Policy, and easy access to sex-
selective technology.
38 This has led to a sex ratio of around
117 male births to 100 female births per year, with around 20
million excess men of reproductive age in the next two
decades,
39 with increased demands for commercial sex
almost inevitable.
37
Studies of sexual behaviour among Chinese populations
are still not common, partly as a hangover from the years of
sexual repression, and partly as because of traditional
reluctance to discuss sexual issues. The few studies that
address premarital and extramarital sex show that it has
increased, dramatically, in some urban areas,
34 but that
traditional values persist, and China has not reached the
levels of permissiveness seen in Western countries. For
example, of 986 sexually active migrants in Shanghai only
14% had had more than one sexual partner and 31% had
had premarital sex.
40 A study among women in Hainan
island showed 15% had had premarital sex but none had had
extramarital sex,
41 and a study among market vendors in
Hefei, a large eastern city, showed 28% had had premarital
sex.
42 Other studies have shown higher figures. For example,
52% of those questioned in a study in rural Anhui Province
had had premarital sex.
43 Studies among university students
show relatively low levels of sexual activity: a large study of
students in Ningbo, eastern China, showed that 17% of men
and 8% of women reported ever having sex.
44 In Beijing,
14% of unmarried male students and 9% of unmarried
female students had had sexual intercourse.
45 A study among
university students in Shanghai showed that 45% of the men
and 27% of the women thought that premarital sex was
acceptable.
46
Homosexuality, which had previously been totally unac-
ceptable in virtually all echelons of society, is now achieving
a level of acceptability in most urban areas with gay clubs
and bars springing up in most cities.
47 There is evidence too
that the homosexual subculture is relatively promiscuous
with 40% of the respondents in a Beijing study having more
than 10 sexual partners.
25 As homosexuality becomes more
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become more prevalent in this group, with obvious implica-
tions for disease control.
Population mobility
A further important driver of syphilis resurgence is the new
mobility of the population with ease of movement across
borders and within the country, which was almost unknown
in the Mao years. This movement takes two major forms:
migration on a long-term basis for work, and short-term
travel predominantly for business and tourism. Since the
late 1980s, the Chinese government started to lift
travel restrictions so that rural peasants can move to the
cities to find work. The number of rural–urban migrants
increased from 50 million in 1990 to 120 million in 2000,
with an estimate of 160 million by 2010.
48 It has been
assumed that migrants are creating a demand for the sex
industry and spreading STDs and HIV.
19,38 Evidence from
other countries shows that the sex industry thrives around
communities of migrant workers who are predominantly
men.
49 But there is limited hard evidence that Chinese
migrants are spreading STDs. Although some of the major
receiving centres for migrant workers, such as Zhejiang and
Fujian, have higher incidences of syphilis, not all do, and
Guangxi, which is among the provinces with the highest
incidence, receives very few migrants.
48 The one study
specifically to address this question of migration and syphilis
was carried out in Hangzhou, the capital city of Zhejiang
Province. The prevalence of syphilis among migrants in the
study was lower (0.48%) than in the urban population
(0.68%). In addition, it was found that 48% of the migrants
were women and 43% of all migrants had migrated with a
partner.
49
More important in terms of fuelling the syphilis epidemic
is the huge number of relatively wealthy business people
(mostly men) now on the move in China.
34 A study among
sex workers in brothels in Yunnan Province found that
almost all of the clients were businessmen from outside.
22
The massive growth in the sex industry has been partly
driven by this new easy mobility.
Cost of health care
The third important driver of the syphilis epidemic is the
collapse of universal free health care and much of the public
health infrastructure, along with the introduction of eco-
nomic reforms from the late 1970s.
50 The current health
system in China is largely privatised with many people,
especially in rural areas, paying out-of-pocket for health care.
This means that some of the most vulnerable do not seek
health care, with syphilis sufferers left untreated, at risk of
major health problems, and a source of its spread.
51,52 For
example, a study carried out in a rural area outside Beijing
found that 80% of women with genitourinary symptoms did
not attend for health care partly because of fear of the cost
and partly because of poor understanding of the importance
of the problem.
53 In addition, privatisation has led to
varying standards of health care, especially in terms of




The Chinese succeeded once in eradicating syphilis but that
was in a very different political and social climate. A return
to centralised programmes that ignore the rights of indivi-
duals is not desirable or feasible in present-day China. But
there are lessons to be learned from the earlier experience
and a number of measures can be taken to reverse the
epidemic trend.
First, there must be high-level political commitment. This
was crucial to the earlier success in the 1950s. The Chinese
already have demonstrated high-level commitment to im-
proving some infectious disease control programmes, for
HIV, then SARS (severe acute respiratory syndrome), and for
avian influenza. Syphilis should be included in China’s
priorities for health.
Second, a cornerstone of the earlier success was accessible,
affordable screening, and free treatment. Given the current
high prevalence in certain groups, notably MSM, FSWs, and
IDUs, screening programmes could at the very least
start there.
54 However, given the illegal and stigmatised
nature of these risk behaviours, offering free screening and
treatment is not straightforward,
55 and uptake would
probably be patchy. As far as population screening goes,
the Chinese have just foregone a good opportunity. Until
October 2003, screening for syphilis was frequently included
in the then compulsory premarital examination,
35 and
treatment had to be completed before the marriage could
take place. As it became voluntary, the number of couples
undertaking screening has dropped dramatically. It is just
starting to be recognised that the premarital examination
performed a very useful public health function for screening
for disease and for health promotion in young adults, and
one province (Heilongjiang) has re-introduced it in its
compulsory form, with other provinces also considering this
course of action. Others are expected to follow. Screening of
pregnant women is obviously crucial because of the
devastating effects of congenital syphilis. Free screening
was introduced in Shenzhen and this has proved cost-
effective and sustainable,
52 but it should be scaled up across
the country.
Third, the huge resources that have been allocated to free
HIV voluntary counselling and testing (VCT) programmes
throughout the country should be extended to screen for
syphilis. Given that the prevalence of syphilis is 10 times
higher, the transmission easier, and the treatment effective,
it seems extraordinary that it has been largely ignored in the
huge programmes devoted to HIV. Many of these VCT
centres are greatly underused at present, so to widen their
remit to include syphilis could be done at low cost. This
anomaly is not unique to China. It has been noted that in
parts of sub-Saharan Africa individuals are treated for HIV
while their syphilis is ignored.
56
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be raised. The Chinese have done an extraordinary job in
this regard for HIV: awareness of HIV is high among most
population groups, especially the young.
57–60 But much less
is known about syphilis.
61–64 Education of health providers
and the general public should be the cornerstone. Promotion
of condom use, especially in high-risk groups must be a
key message. This is important, all the more, for FSWs
who have sexual contact with large numbers of men.
Condom use varies across studies and among different
types of sex worker, but ‘always’ condom use averages at
around one-third across key studies.
29,64,65 Pilot programmes
of 100% condom use in Jiangsu, Hubei, Hunan, Guangxi,
and Hainan provinces have demonstrated reductions in
the prevalence of syphilis in FSWs,
66 and these programmes
could be scaled up across the country. The other group
that must be targeted for condom use is MSM. In the
context of HIV/AIDS, considerable efforts are being made to
target MSM, especially in bars and clubs, but they remain a
difficult group to access, and there are no published reports
about effective means of increasing condom use in MSM
in China.
It has been suggested that the elimination of syphilis in
the developed world is a realistic objective.
67 With
the acceleration in increase in the incidence now probably
slowing in China,
14 it is not inconceivable that with
focused measures, such as those suggested, China could




We searched MEDLINE from 1990 to 2007 for published work
relevant to this subject. The search was restricted to English
language papers and those in Chinese with abstracts in
English. The primary search terms were ‘China’ and
‘syphilis’. Secondary search terms were ‘epidemiology’,
‘incidence’, ‘prevalence’, ‘STD’, ‘risk factor’, ‘sexual beha-
viour’, ‘sex workers’, ‘drug user’, and ‘migration’ in various
combinations. We mainly selected publications from the
past 10 years, but did not exclude commonly referenced
older publications. We also searched the reference lists and
selected additional articles. Finally, we searched relevant
reports from the Chinese Ministry of Health, UNAIDS, and
WHO.
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